ABSTRACT
INTRODUCTION
cGowan (2011) analyzes weak form market efficiency for the Russian Trading System Index for the period 1995 to 2007 using runs tests and serial correlation tests and finds that during the later period, after 2000, the RTSI follows a random walk and does not exhibit serial correlation. However, the probability distributions of returns for the RTSI are not normally distributed for the test period. McGowan and Ibrahim (2009) examine the day-of-the-week effect for the RTSI for the period 1995 to August 2003 using ARCH/GARCH analysis and find that changes in the RTSI are persistent. A positive (negative) return one day implies a positive (negative) return the following day. The RTSI exhibits a weekend effect, but for three days from Thursday to Monday.
The objective of this study is to determine if trading volume has an impact on changes in the RTSI and vice versa. We analyze returns and trading volume from September 1, 1995, when the RTS opened until June 1, 2007, for a total of 2,933 daily observations. We regress the change in the RTSI against the natural logarithm for the same day, the natural logarithm of the change in trading volume, and the natural logarithm of the change in trading volume divided by the five-day leading average of the natural logarithm of the change in trading volume. Smirlock and Starks (1988) investigate the relationship between absolute stock price changes and trading volume in the stock market. Moosa and Silvapullle (2001) examine the relationship between the natural logarithm of futures prices and the natural logarithm of trading volume. Silvapulle and Choi (1999) study the relationship between the ratio of short interest to total outstanding shares in the stock market and the price-volume relationship. Assogbavi, Khoury and Yourougou (1995) evaluate the relationship between trading volume and absolute price changes and unadjusted price changes and trading volume. Moosa and Loughani (1995) and Saatcioglu and Starks (1998) examine the relationship between trading volume and price changes. Other studies focus on causality between daily stock returns and trading volume such as Chen and Liau (2004) and Moosa and Loughani (1995) . Moosa and Loughani (1995) argue that price movements are accompanied by increase in trading volume and that trading volume is greater (less) during bull (bear) markets. Empirical results support the idea of a positive relationship between trading volume and price changes. However, causality is not unidirectional and may, in fact, be bidirectional. We address this issue in the current research.
LITERATURE REVIEW
M http://www.cluteinstitute.com/ © 2012 The Clute Institute Ying (1966) , discussed in Ramasamy and Shanmugam (2003) , suggests that the relationship between trading volume and price changes is asymmetric. Ying investigates whether the sign of price changes or the absolute value of price changes is the correct price measure to use to investigate the empirical relationship. Ying (1966) argues that an asymmetric relationship exists between trading volume and price changes and the signed price change is the correct measure. Smirlock and Starks (1988) measure the relationship using absolute value of the stock price changes and the absolute value of trading volume. Smirlock and Starks' empirical results support the hypothesis that the absolute value of price changes Granger Cause trading volume companies and that the relationship is stronger during periods surrounding earnings announcements.
Price-volume relationship can be defined as a relationship if changes in prices are related to changes in trading volume. Ord (2009) shows that share price and trading volume react to previous highs and lows and that price pushes through or reverses at points where volume changes. In general, there is a positive relationship between trading volume and price changes in financial markets. This positive relationship is supported with theory and empirical evidence.
On the theoretical study, the existence of this positive relationship can be explained by the Sequential Information Flow Model (SIF) of Copeland (1976) or the Mixture of Distribution Hypothesis (MDH) of Clark (1973) . While in an empirical study, Karpoff (1987) reviews earlier studies in the literature and reports that, in general, the evidence is in favor of a positive relationship between price changes and volume. There are other empirical studies, such as Clark (1973) and Crouch (1970) , that report a positive contemporaneous relationship between absolute returns and aggregate volume in different markets.
Furthermore, there is evidence of stock price changes leading trading volume on selected emerging markets by Assogbavi and Osagie (2006) . To support this positive relationship between the absolute value of stock price changes and volume, transactions level, hourly, daily, weekly, and monthly data on individual stocks, futures, and stock price indices have been used in the previous empirical work.
Generally, rising volume is a trend continuation indicator and falling volume is the end of a trend or a reversal indicator. Those indicators help day traders to adopt an appropriate trading strategy indicating whether to buy or sell the stocks (Jen, 2003) . There are two well-publicized adages in the financial market that always linked to the study of price-volume relationship (Walter, 2003; Karpoff, 1987; Epps, 1975) . First, investors generally believe that volume is heavy in bull markets and light in bear markets. Secondly, investors presume that volume causes price movements. If both adages are correct, then understanding this relation is important.
Furthermore, stock prices and volume are joint products from one single market structure and if the prices and volume are separate, then any model of the stock market will inevitably either generate incomplete or erroneous results (Ying, 1966) . Besides, more can be learned about the market by studying the joint dynamics of prices and trading volume rather than by focusing on the prices dynamics only as asserted by Gallant et al. (1992) . Osborne (1959) attempted to model stock price changes as a proliferation process with variance dependent on the number of transactions, which supports the hypothesis of a positive relationship between volume and the absolute value of price change. Furthermore, there are empirical studies that support this positive relationship, such as Clark (1973) and Crouch (1970) . Moreover, Karpoff's (1987) examines and summarize findings of studies of the price-volume relationship. His main conclusions support the positive relationship between volume and price change.
This price-volume relationship has been studied from a variety of perspectives. For example, an early empirical investigation of the price-volume relationship was conducted by Granger and Morgenstern (1963) , who examined the relationship between price indices and aggregate exchange volume, but they do not find a relationship between price indices and aggregate exchange volume. However, another finding by Godfrey, Granger, and Morgenstern (1964) is that there has positive relationship between daily volume and difference between the daily high and daily low.
Furthermore, Ying (1966) have concluded that:  a small volume is normally accompanied by a decrease in price  a large volume is normally accompanied by a increase in price  a large increase in volume is normally accompanied by a large increase in price or a large decrease in price
The first two conclusions suggest that there is a positive relationship between volume and price change per se while the third conclusion supports the hypothesis of a positive relationship between volume and the absolute value of price change.
However, Epps (1975) and Copeland (1976) suggest the absolute value of price change and volume relationship is not linear. That is, positive price changes are associated with larger volume levels relative to the volume levels associated with negative price changes. In contrast, Crouch (1970) finds a positive relationship between volume and the magnitude of returns. Furthermore, Smirlock and Starks (1988) find a strong positive lagged relationship between volume and absolute price changes by using individual stock transaction data. Chan and Tse (1993) use the multiple time series approach of Tiao and Box (1981) and show that there is a positive correlation between price and volume through their residuals.
Previous studies that use price as a variable can be summarized as follow:

The absolute price change (Clark,1973 (Clark, 1973) There are many studies of the price-volume relationship in the stock market. For example, Gallant, et al. Thanh and Surendranath (2008) investigate the trading volume and stock return relationship in different international stock markets and find that the relationship is asymmetric among markets and stronger in less developed markets. Al-Deehani (2007) investigates the asymmetric price-volume relationship in nine stock markets and finds the existence of an asymmetric effect and that higher volume is associated more with price increase rather than with price decrease. Many studies provide evidence of the price-volume relationship in stock markets in the option market. Long (2007) finds that positive price changes are associated with significantly higher volume levels than negative price change.
The Granger causality method (Granger, 1969) has been used to investigate the relationship between volume and price and to investigate the presence of causality between stock returns and trading volume. Hiemsta and Jones (1995) find a significant positive, bi-directional relationship between stock returns and trading volume using non-linear Granger causality and a unidirectional relationship between stock returns and trading volume using a linear Granger model. Wang (1994) finds that the relationship between trading volume and stock returns is affected when trading is informational or non-informational (noise).
Further evidence using the Granger causality method has been found in USA, Japan, UK, France, Italy, Switzerland, Netherland, Hong Kong, Chile, and Canada by using national stock indices, strong Granger causality from returns to volume, and weaker Granger causality from volume to returns have been found. Moosa and AlLoughani (1995) find strong evidence for causality running from volume to absolute price changes and from price changes to volume in all markets, except the Philippines, in tests in four Asian stock markets. http://www.cluteinstitute.com/ © 2012 The Clute Institute On the other hand, the theoretical models that suggest a positive relationship between trading volume and the absolute value of price changes is called the Sequential Information Flow Model (SIF) of Copeland (1976) , the Mixture of Distributions Hypothesis (MDH) of Clark (1973) , and the Life-cycle Trading Hypothesis (LTH), Rational Expectation Asset Pricing (REAP), and Differences of Opinion (DO model).
The Sequential Information Flow (SIF) is a model in which information is disseminated to only one trader at a time. It allows for intermediate informational equilibrium and implies a positive relationship between volume and the absolute value of price changes. Hiemstra and Jones (1994) argue that a SIF results in lagged volume, which forecasts current volume, while the MDH implies only a positive contemporaneous causality from trading volume to absolute price changes with no inter-temporal causality in either direction. Mixture of Distributions Hypothesis (MDH) is considered a special distribution of speculative prices and information dissemination is contemporaneous. Clark (1973) and Epps and Epps (1976) provide theoretical support for the hypothesis that the variance of prices is a function of transaction volume. Epps and Epps (1976, page 305) suggest that price changes can be "viewed following a mixture of distributions, with transaction volume as the mixing variable." Karpoff (1987) argues that MDH is consistent with the empirical distribution of price changes.
RTSI METHODOLOGY
The Russian Trading System Index (RTSI) is a capitalization, weighted index with free-floating coefficients.
The discussion of the RTSI is taken from Index Description, http://www.rts.ru/en/index/RTSIDescription.aspx, List of Stocks, http://www.rts.ru/s620, and Rules of Forming the List of Securities -Constituents of the RTS Index, http://www.rts.ru/s692. The opening value is the first RTSI value calculated on the day and the closing value is the last index value calculated on the day. The initial value of the RTSI, I 1 on September 1, 1995 was 100 and the closing value on November 8, 2011, I 4237 , was 1579.82. The value of the RTSI on any day is calculated as I t = Zn*I t-1 (MC t / MC t-1 ) where Z n is the correcting coefficient, MC n is the sum of the stock market capitalization measured in US dollars on day n, and MC 1 is the market capitalization measured in US dollars on day 1 -September 1, 1995.
MC n = W i *(P ti )(Q i )*C i where W i is the coefficient to correct for free-float of the i th security, Q i is the number of shares of the i th security issued as of the current date, Pi is the price of the i th security in US dollars at the time the MC n is measured, and 'n' is the number of stocks in the RTSI.
RESEARCH DESIGN
To examine the relationship between the daily changes in the value of RTSI and trading volume, we conduct five regressions. Model 1 is the regression between changes in the RTSI and the natural logarithm of contemporaneous volume, ln(V 0 ).
where RTSIt = the change in the RTSI for the current day Ln() = the natural logarithm operator V 0 = the trading volume for the current day V -1 = the trading volume for the previous day e = the residual Model 1 tests to determine if the relationship between stock price changes and daily trading volume are contemporaneous.
Model 2 is the regression between changes in the RTSI and the natural logarithm of volume from the previous day, ln(V -1 ).
Model 2 tests to determine if the relationship between stock price changes and daily trading volume is such that the stock price changes lag the trading volume. Each of the five models is run as a separate regression. The empirical results will indicate which particular pattern of trading volume has more explanatory power in explaining stock price changes. Table 1 presents the empirical results for the five models used to test the relationship between trading volume and returns for the Russian Trading System Index. Model 1 examines the relationship between changes in the RTSI and the natural logarithm of contemporaneous trading volume. The regression coefficient is small and is not statistically significant. The F-statistic for the overall regression is not statistically significant and the adjusted R 2 is small. Model 2 examines the relationship between changes in the RTSI and the natural logarithm of the previous day's trading volume. The regression coefficient is small and negative and is not statistically significant. The F-statistic for the overall regression is not statistically significant and the adjusted R 2 is small. Model 3 provides the regression results between natural logarithm of the change in trading volume and the change in the RTSI. The beta coefficient is 0.0061 and is statistically significant at the 0.00 level of significance. The regression F-statistic is 55 and is statistically significant at the 0.0000 level. The adjusted R 2 is 1.33 percent. Model 4 tests the relationship between changes in the RTSI and the natural logarithm contemporaneous trading volume divided by average of the five-day previous trading volume from t= -1 to t = -5. The beta coefficient is .1331 and is statistically significant and the F-stastic is 92 and statistically significant. The adjusted R 2 is 0.00221. Model 5 tests the relationship between changes in the RTSI and the lagged value of the natural logarithm contemporaneous trading volume divided by average of the five-day previous trading volume from t= -1 to t = -5. The beta coefficient is 0.0274 and is statistically significant at the 0.0509 level and the F-statistic is 3.81 and statistically significant at the 0.0509 level. The adjusted R 2 is 0.0007.
EMPIRICAL RESULTS

CONCLUSIONS
In this study, we examine the relationship between changes in the Russian Trading System Index and five measures of trading volume and the natural logarithm of contemporaneous trading volume, the natural logarithm of the previous day's trading volume, the natural logarithm of change in trading volume, the natural logarithm of contemporaneous trading volume divided by the average trading volume for the previous five days, and the lagged devalue of the natural logarithm of contemporaneous trading volume divided by the average trading volume for the previous five days. We find that regressions of changes in the RTSI and the natural logarithm of changes in trading volume and changes in the adjusted trading volume are both statistically significant. These empirical results indicate that trading volume and changes in the RTSI are related and that the impact of volume changes on price changes is persistent.
